Improved lysozyme stability and release properties of poly(lactide-co-glycolide) implants prepared by hot-melt extrusion.
To assess the feasibility of hot-melt extrusion (HME) for preparing implants based on protein/poly(lactide-co-glycolide) (PLGA) formulations with special emphasis on protein stability, burst release and release completeness. Model protein (lysozyme)-loaded PLGA implants were prepared with a screw extruder and a self-built syringe-die device as a rapid screening tool for HME formulation optimization. Lysozyme stability was determined using DSC, FTIR, HPLC and biological activity. The simultaneous effect of lysozyme and PEG loadings was investigated to obtain optimized formulations with high drug loading but low initial release. Lysozyme was recovered from implants with full biological activity after HME. The release from all implants reached the 100% value in 60-80 days with nearly complete enzymatic activity of the last fraction of released lysozyme. Pure PLGA implants with up to 20% lysozyme loading could be formulated without initial burst. The incorporation of PEG 400 reduced the initial burst at drug loadings in excess of 20%. A complete lysozyme recovery in active form with a burst-free and complete release from PLGA implants prepared by hot-melt extrusion was obtained. This is in contrast to many reported microparticulate lysozyme-PLGA systems and suggests the great potential of hot-melt extrusion for the preparation of protein-PLGA implants.